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ABSTRACT 

Studies were undertaken to evaluate the use of large 
dairy breeds in crossbreeding for beef production. These 
Studies involved the assessment of reproduction and maternal 
productivity of Dairy-Beef Crossbred cows and the growth 
Gchavacterrstics of their offspring. 

The Dairy-Beef Crossbred cows were obtained by using 
Brown Swiss, Holstein and Simmental bulls on Hereford and 
Beef Synthetic cows, hence three dairy-beef crosses were 
obtained; Brown Swiss cross(BSX), Holstein cross(HOX) and 
Simmental cross(SIX). These Dairy-Beef Crossbred(DBC) cows 
as a group were also compared with four other breeding 
groups of cows maintained at The University Ranch, Kinsella, 
Alberta; Hereford(HE), Beef Synthetic(SY), Dairy 
Synthetic(DY) and Beef Crossbred(BC). DBC and BC cows were 
mated to HE bulls while in the other breeding groups bulls 
from the same breeding group as the cows were used. Data 
Prom (Iize tom i980 sconsistingeociea totalwor 1 420"calvingsaby 
1026 cows were subjected to least-squares analyses to 
compute various statistics for comparison purposes. 

In the first study (Chapter I) the reproduction and 
maternal productivity of the DBC cows were assessed by 
comparing the different crosses of DBC and also by comparing 
DBC with the other breeding groups of cows. Traits 
considered included calving difficulty and birth weight, 
Calfivcrop, traits, coweretention, cummulatiyvercalt production 


per cow exposed to breeding, and disposal traits. No 
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Significant differences were obtained between the crosses 
within DBC “in®all the traits) except for birth weight and 
weight of calf weaned per cow exposed to breeding. Calves of 
HOX cows had a heavier mean birth weight than those of SIX 
cows but similar to those of BSX cows (P<0.05). Mean weight 
of calf weaned per cow exposed to breeding followed a 
Similar pattern as for birth weight. Reproductive failure 
was responsible for most of the disposals; 76.2 percent. 
Troubles with the udder did not appear to be a major problem 
with the DBC cows, accounting for only 2 percent of the 
disposals. 

Calves of SY and DBC cows had similar mean birth 
weights while calves of DY cows were the heaviest and calves 
of HE cows the smallest (P<0.05). DBC and DY cows had the 
highest mean weights of calf weaned per cow exposed to 
breeding. They were followed by SY, BC and HE cows in that 
order. The differences between the breeding groups were 
Significant except those between DBC and DY cows (P<0.05). 
AS a percentage of the original cows exposed to breeding, 
DBGwhadm| impercenGenore COWS GEl Ie ine the hevdeatter Ge years 
of age than HE cows but this was not significantly different 
from the other breeding groups (P<0.05). For the cummulative 
Calieproguction pen, cow tor 3 cali crops DBCscows hada 
Significantly higher number of calves weaned than HE, SY and 
BC cows (P<0.05). The same was true for the total weight of 
calves weaned, adjusted to a male basis. No significant 


differences were obtained between the breeding groups of 
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cows for the other traits considered. 

In the second study (Chapter II) the growth 
characteristics of the offspring of the DBC cows were 
assessed ina Similar way. Traits considered included 
preweaning and postweaning growth traits. Within the DBC 
breeding group significant dfferences were obtained in all 
the preweaning growth traits. Calves of HOX dams were 
Significantly heavier at birth than those of SIX dams 
(P<0.05). The adjusted weaning weight of calf followed the 
Same pattern. Calves of BSX and HOX dams had similar 
preweaning average daily gains and these were significantly 
higher than that of SIX dams(P<0.05). For the postweaning 
growth traits the only significant differences obtained 
between the crosses were for the adjusted 365-day weight of 
male calves whereby male calves of HOX dams were neeueer 
than those of SIX dams but similar to those of BSX dams 
(P<02'05). 

Mean birth weight of calves of DBC dams was 
Significantly (P<0.05) smaller than those of DY dams; 
however, no significant differences were observed between 
the calves of DBC dams and those of SY and BC dams. The 
adjusted weaning weight and preweaning average daily gain 
for calves of DBC dams were significantly higher than those 
Ofecalves of SY and BC dams (P<0205)> a reflection of the 
Superior milk production of DBC dams. Calves of HE dams had 


the lowest mean values for all the preweaning growth traits. 
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No significant differences were obtained between the 
male calves of the different breeding groups for the 
postweaning test period average daily gain. For adjusted 
365-day weights, calves of HE dams had significantly smaller 
weights than those of DBC and the other breeding groups 
(P<0.05). The differences between the other breeding groups 
in this trait were not significant. Female calves of DBC 
dams were significantly heavier (P<0.05) than those of HE 
dams but significantly lighter than those of SY and DY dams 
ate 540-days of age; 

The results of the studies suggest that the Dairy-Beef 
Crossbred cows maintained their reproduction and 
productivity, and they weaned heavier calves under Kinsella 


conditions than beef or beef crossbred groups. 
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GENERAL INTRODUCTION 


Crossing of breeds is a potential method of obtaining 
genetic improvement in livestock. Combined with selection, 
additive and non-additive variance can be utilized to the 
utmost. Crossbreeding allows for the utilization of 
heterosis and combining of desired characteristics in cattle 
that would not otherwise be present in any single breed. 

Crossbreeding beef cattle is becoming a widespread 
practice for increasing productivity in commercial herds. In 
his extensive review, Long (1980) reported that 
crossbreeding results in positive heterosis for most 
economic traits. Crossbred beef cows have been shown to be 
more productive than purebred cows (Gaines et a]. 1971; 
Parker et a]. 1972). Production per cow exposed to breeding 
could be increased 15 to 25 percent by crossbreeding 
Gili Gustin O17.) 2 

Interest in crossing dairy with beef breeds to increase 
the productivity of beef cows is also on the increase and 
this has stimulated research into evaluating the 
productivity of the dairy-beef crossbred female and the 
DeTrlormance O01 the Ofispning 16 produces.) some work has been 
done with dairy-beef crossbred cows under feedlot conditions 
however more work needs to be done under range conditions. 

The overall objective of the studies was to evaluate 
the use of large dairy breeds in crossbreeding for beef 


Production under range, conditions. Bu involves the 
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evaluation of the maternal productivity and reproduction of 
the dairy-beef crossbred females, and the assessment of the 
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I. REPRODUCTION AND PRODUCTIVITY OF DAIRY-BEEF CROSSBRED 


COWS 


A. INTRODUCTION 

Cows are the production units in a beef cattle 
operation and their regular reproduction is essential to the 
returns obtained from the operation. It is also important 
that the calves born be nurtured and well cared for by their 
dams until they are weaned. 

The amount of milk produced by the dam is very 
important in the weight of its calf at weaning. 
Incorporation of dairy breeds in crossbreeding for beef 
production has the effect of increasing the milk production 
potential of the crossbred cows (Deutscher and Whiteman 
1971). Higher weaning weights have been reported from 
crossbreed Angus x Milking Shorthorn cows compared to 
purebred Angus and Milking Shorthorn cows (Spelbring et al. 
1977a). In a study by Cundiff et a]. (1974) it was observed 
that more than half of the cummulative effects of heterosis 
were due to heterosis for fertility and maternal ability in 
crossbred cows. Interest in the use of dairy breeds in 
crossbreeding with beef breeds is on the increase but very 
little research has been done under range conditions. 

The use of large dairy breeds in crossbreeding may, 
however, result in the birth of heavier calves (Pahnish et 
al. 1969) which may lead to vam increase in vcalving 


difficulty. Lower reproductive efficiency has also been 
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reported in dairy cows aS compared to beef cows (Deutscher 

and Whiteman 1971). The performance of dairy-beef crossbred 

cows, under range conditions compared to beef cows in 
reproductive efficiency needs to be adequately studied. 
The objectives of this study were: 

1. To evaluate and compare the maternal productivity of 
dairy-beef crossbred cows from three different dairy 
breeds. 

2. To compare the maternal productivity of the dairy-beef 
crossbred cows, aS a group, with four breeding groups of 
cowS maintained at Kinsella. 

The study includes the reproduction, retention and the 


cummulative calf production performance of these cows. 
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B. MATERIALS AND METHODS 

Data for the study were collected from 1972 to 1980 at 
The University of Alberta, Beef Cattle Ranch at Kinsella, 
AL pertaws! Ee ine udedadata On icOWSs bDOEn inh 972) throughs to 
1978; and calves born from 19747to 1980. The data included a 
total orei420=calvings by 1026 cows. 

The Kinsella Ranch is at the edge of the boreal forest 
and is characterized by groves of aspen poplar and other 
brush. fhe, total land area, is about 2,800 hectares. About 
800 hectares consist of improved pasture, made up of brome, 
alfalfa and creeping red fescue. Of the native grass, rough 
fescue and western porcupine grass predominate. The annual 
precipitation at Kinsella is about 500mm. 

The management and breeding plan of the Kinsella 
Project was described in detail by Berg (1975,1978). The 
breeding herd was on the range all year round and depended 
on natural grazing except for three or four months in the 
winter when supplementary maintenance feed, compatible with 
health and reproduction, was provided. Yearling and two year 
old heifers were separated from older cows during the 
Winter. DunIng this» period older cows lost) up) to 50ckg: 
while heifers normally maintained their precalving weights. 

A surplus cow herd was maintained at Kinsella. This 
consisted of crossbred cows, which were a progeny of cross 
breeding among Hereford and Beef Synthetic breeding groups, 
and cows culled from the Hereford and Beef Synthetic 


breeding groups either because of minor udder defects or 
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because of low weaning indices on their calves. About 30% of 
the surplus cow herd was crossbred and the remainder were 
culls. Since 1971, Surplus cows have been bred to Brown 
Swiss, Holstein and Simmental bulls to produce cows for the 
Dairy-Beef Crossbred (DBC) breeding group. Therefore, within 
the DBC breeding group of cows there were the Brown Swiss 
cross (BSX), Holstein cross (HOX) and Simmental cross (SIX). 
The above crossbreds were mated to Hereford bulls producing 
offspring of 25% dairy breeding which were included in the 
study. Thus in this study about one-third of the cows had 
25% dairy breeding while the other two-thirds had 50% dairy 
breeding (Table I.1). 

Other breeding groups of cows used in the study, mainly 
for comparison, were Hereford (HE), Beef synthetic (SY), 
Dairy synthetic (DY) and Beef crossbred (BC). The HE 
breeding group is a purebred population open to artificial 
insemination from superior industry bulls. The SY breeding 
group is a composite of approximately 36% Angus, 35% 
Charolais, 21% Galloway and the remaining 8% consists of 
other breeds including Hereford, Holstein, Brown Swiss and 
Brahman. The DY breeding group is also a composite of 
approximately 30% Brown Swiss, 33% otev cine 6% Simmental 
and the remainder traditional beef breeds. The BC breeding 
group consists Of crossbred cows which have at least 50% 
Hereford breeding and the remainder other beef breeds. The 
number of cows for the different breeding groups were 217 
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Table-I.1 Compostion of the different crosses within DBC. 


Dairy Breeding group Overall 
Breed a 
Percentage BSX HOX Six 
25% No. 27 20 24 74 
he 3 Oe 29.4 3368 See) 
50% No. 50 48 48 146 
vs 64.9 TOR 66e7, 67.4 
Total No. oP) 68 We 247, 
% 100 100 100 100 


The formation of some of these breeding groups was described 
by Berg (1980). 

All sound heifers were bred as yearlings to calve as 
two-year olds. Cows and heifers were bred mainly in July and 
August. Breeding wasS in Single-Sire groups of twenty to 
twenty-five cows except for the DY breeding group which was 
bred as a multiple-sire group. DBC and BC cows were bred to 
Hereford bulls while in the other breeding groups, cows and 
bulls within the same breeding group were mated to produce 
the calves used in the study. Calves from only the first 
three possible calvings of each cow were used in the study 
to compare cow productivity traits. Two year olds were 
calved separately and were more closely supervised during 
calving. They remained separated until breeding commenced. 


Calves were born mainly in April and May and remained with 
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their dams until weaning. All breeding females were run 
together as much as possible. Calves were weighed at birth 
and monthly to weaning. Except for 1974 where weaning was in 
early November, weaning has been in early October. 

Heifers and cows failing to wean a calf each year were 
culled. Heifers and cows were also culled for unsoundness 
and defects such aS requiring Caesarian section, bad udders, 
goiters, cancer eye, crippling, etc. 

Traits considered included birth weight, and calving 
difficulty in which normal unassisted births were 
differentiated from assisted births of any form, from slight 
pull to requiring Caesarian section. Calf crop traits and 
weight of calf weaned per cow exposed to breeding for the 
first three calvings were also considered. 

Cow retention was measured by whether or not a cow 
remained in the herd each successive year after her original 
exposure to breeding at a year of age. It should be 
remembered that in this study any heifer or cow failing to 
wean a calf each year was culled. Cummulative calf 
production per cow was calculated for number of yearly 
exposures to breeding which a cow had, number of calves born 
and weaned, all up to a maximum of three to cover the three 
year reproductive period studied. The total weaned weight 
per cow, expressed on male basis, was also calculated. 

Disposal age was calculated as the age of the cow at 
the time of disposal, using records of all cows disposed 


during the period of the study. Under reasons for disposal, 
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cows culled for reproductive failure included cows which 
aborted and cows which failed to calve. Cows culled for 
calving problems included cows which had stillbirths, cows 
whose calves died immediately after birth, cows with 
insufficient milk for their calves and cows requiring 
Caesarian section. Cows culled for udder problems included 
cows which had mastitis, bottle or large teats or pendulous 
udders. Culling for bottle or large teats was done only in 
the breeding groups where the number of cows needed to 
maintain herd size was not limiting. All other reasons for 
disposal, including deaths, were pooled under "other" 
reasons. 
Statistical Analyses 

Least-Squares analyses for unequal subclass numbers 
(Harvey 1975) were computed. Two sets of analyses were done. 
The first set waS a comparison of the different crosses 
within DBC. Preliminary analyses showed no significant 
differences between cows with 25% and cows with 50% dairy 
breeding, so within each cross cows were grouped together 
ieGespecuilVe sOtmthe pereentage OLadainyeoreeding nine the 
second set of analyses the DBC cows were taken aS one group 
and compared to the other four breeding groups of cows. Age 
of dam and sex of calf effects were considered in both sets 
of analyses. 

A fixed effects model was used with the main effects 
being age of dam, breeding group of cow, sex of calf and 
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most biological significance were included in the model. 
These interactions were the age of dam by breeding group of 
cow interaction, age of dam by sex of calf interaction and 
breeding group of cow by sex of calf interaction. The model 
used was: 
<igkime @ Ue) ea By AR oi se Acak Bos Ri eagiin 
where 
Y=trait under consideration 
u=overall mean 
A=age of dam 
B=breeding group of cow 
S=sex of calf 
R=year of birth 
AB=age of dam by breeding group interaction 
AS=age of dam by sex of calf interaction 
BS=breeding group by sex of calf interaction 
e=random error. 

This model was used for birth weight and calving 
dibivouliyve, FOrvCaltl Croprtralts ana cummulative- cal: 
production performance per cow, sex of calf and its 
interactions were removed. For the cow retention and 
disposal traits, both the sex of calf and age of dam plus 
their interactions were removed. 

Levels for the main effects were: 

1, Age of dam (A) classified as 2, 3 and 4. 
2. Breeding groups of cow (B) classified as BSX, HOX and 


Six for the fiust set cr analysessand DBC) sHE, SY). DY 
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and BC for the second set of analyses. 
3. Sex of calf (S) classified as male and female. 
iq eeVGareOlebinth GR) ec lasSitveduas 914'2,5747970 and) 7. 
Using the procedure for mean separation for unequal 
numbers as outlined in Harvey (1975), Student-Newman-Keuls 
test was used to test differences between means when 
Significant differences were established by least-squares 


analyses. 
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C. RESULTS AND DISCUSSION 


1. COMPARISON OF CROSSES WITHIN DBC 


Birth Weight and Calving Difficulty 

Least squares means and standard errors for birch 
weight and calving difficulty for the different crosses 
within DBC are presented in Table 1.2. Heavier progeny birth 
weights from heavier dams have been noted in cattle by 
Joubert and Hammond (1958) and Donald et a].(1962). The 
heaviest cross, which was the HOX, had significantly heavier 
Galvesvat birth than the Lightese cross, Sixs(P<0.05). There 
was no Significant difference in the birth weight of the 
progeny of the BSX cows compared to those of either HOX cows 
Cole COWS 

Calving difficulty was estimated by the percentage of 
assisted births encountered during the study. This accounted 
for 18 percent of all calvings. No significant differences 
were observed between the different crosses in DBC in this 
Giadute, 
Calf Crop Traits 

Least-Squares means and standard errors for calf crop 
traits for the crosses within DBC are presented in Table 
I.3. HOX tended to have lower means for percent calf crop 
born, weaned and calf survival to weaning compared to BSX 
and SIX. The differences were however not Significant. 


Percent calf crop born and weaned were 77 and 75 
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Table 1.2 Least-squares means and standard errors for 
Dipinsweigntvand calving@diiticulty tor tne 
crosses within DBC. 


Breeding group Overall] 
ie ait 
BSX HOX SEX 

No.1 10 96 105 331 
Birth wt.,kg Mean pa ee aS eis aype 36.5 

See 0.6 Ome OS 0.4 
Assisted Mean URS) ns) 1950 12a 2 1600 
births. 4 Sis Ee 4.7 Dmo 4.7 Shere 


2PvMeans within the same row with different superscripts 
are significantly different (P<0.05). 
‘Number of calvings. 
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Table 1.3 Least-squares means and standard errors for calf 
Cropstraltis tor the: crosses within: DBC: 


Breeding group Overall] 
Mec 
BSX HOX SUA 
No.! eid! 126 Vo? 420 
Calif crop Mean ames 76.4 TUE ooeth Tea 
born, -2 Sia ls & G5 ON 5 925 6.4 
Calta Croo Mean alee) (A Maas 74.7 
weaned, %2 Ste 9.9 nee) 9.9 oe 
Calt Mean 99.0 94.2 ien2 OF xe 
SUC VaLV dl ieeoe Smee Weoel Teal (P38 See 
Wie Or Cart : _ 
weaned per cow Mean (S2eoe a5 oe 147.6 ioe 
8 


exposed ,kg Sac Pipes oa0 2.4 tes 


2Peans within the same row with different superscripts 
apessiOniticantiy Gifrerent( P< 0.05). 
‘Total number of exposures to breeding. 
20n the basis of number of cows exposed to breeding. 
3From birth to weaning. 
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respectively. These percentages are slightly lower than 
those reported by Berg (1978) for the Kinsella herds. Calf 
crop born and weaned have been observed to increase with 
Patity until the Sth or 6th parity (Rogers 1972). This 
increase lowers the expected mean for the first three 
parities compared to the mean for, say, the first five 
parities. In this study only the first three possible 
calvings of each cow were used and this could have account 
EOrSthe disparity im the two results. Up) to 9/7 spercent of 
all calves born survived to weaning. This is very high and 
it 1s a reflection of the mothering ability of these dams. 
Losses from birth to weaning have been from 5 to 6 percent 
in the Kinsella herds (Berg 1978). No significant 
differences were observed between the crosses when these 
Galfivcrop trazts were studied within parity. 

Weight of calf weaned per cow exposed is a function of 
calf crop weaned and weight of calves at weaning. SIX cows 
weaned significantly lighter calves per cow exposed to 
breeding compared to HOX cows (P<0.05). 

Cow Retention 

Longevity usually is defined as length of life. In 
usage regarding livestock this definition is often qualified 
to denote length of productive life. It should be remembered 
that under the management system for this study cows and 
heifers failing to wean a calf each year were culled and 
cows born in 1978 had only am opportunity to ecalve once to 
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calved twice etc. 
| The economics of replacement rates in beef herds was 
discussed by Rogers (1972). Heifers are usually sold at top 
prices compared to the salvage prices obtained from culls. 
Cows which can be retained longer, allow one to take 
advantage of this. The lowering of replacement needs also 
allows for strict selection of replacement heifers. It has a 
disadvantage, however, of increasing the generation 
interval, thus reducing the potential genetic gain per year. 
Least-Squares means and standard errors for cow 
retention rate for the crosses in DBC are presented in Table 
in4..0his 1s represented graphically inpfagq, Palas Allethe 
cows Originally exposed to breeding were still in the 
breeding herd at 2 years of age. The percentages of cows 
remaining in the herd at 3,4,5 and 6 years of age were 
81,48,31 and 22 percent respectively. Although these 
percentages are only slightly lower than those reported for 
various breeds by Robertson and Barker (1966) they are far 
lower than those reported by various other workers 
(Dickinson and Touchberry 1961: White and Nichols 1965; 
Everett et a]. 1976; Spelbring ef aj. 1977b). Dickinson and 
Touchberry (1961) working with Holstein and Guensey cattle 
found that 69.8 percent of the crossbreds and 47.7 percent 
of the purebreds completed six lactations. Working with 
Anguseand Milking = Snorthoun s.ope | bring eCleal-ml977 by ehads6e 
percent of their cows returning to the breeding herd after 4 


years. The lower cow retention rates obtained in this study 
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Table 1.4 Least-squares means and standard errors for cow 
retention rate’ for the crosses within DBC. 


Breeding group Overal | 
Age 
BSX HOX Silly 

ers = la 68 72 A) 

2 years Mean 100 100 100 100 
No. 2 ie 65 69 206 

3 years Mean 89.0 Ton Ores erie | 
Sires oh 8) Bie 4.8 Ce 
Now 68 62 64 194 

4 years Mean Sbn2 45.9 43.0 48.4 
See Syn) 6.4 Ged 3.9 
No. 2 58 56 60 174 

5 years Mean 30.9 Soyo 210) 2 31.4 
Sace Dee Cn Sf Sed 
No. 2 on Sy) 56 159 

6 years Mean PA ee 24.2 Lene eee 
ad Gime ay 5 00) aiaa) 3m0 


1Cows remaining as a percentage of cows exposed to breeding 
in their yearling year. 

2Number of cows which had the opportunity to be /th year 
old by the end of the study period:where /=2-6. 
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FIG I.1 COW RETENTION RATE* FOR THE CROSSES WITHIN DBC 
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* COWS REMAINING AS A PERCENTAGE OF COWS EXPOSED TO BREEDING 


is not unexpected, since unlike the other studies, cows in 
the breeding herd were not only expected to calve but also 
to wean a calf each year. Cows failing to do that were 
considered culled. In the study by Spelbring et a/. 1977b, 
only cows failing to wean a calf the second time were 
culled. In this study no significant differences were 
observed in the cow retention rate between the different 
crosses. 

Cummulative Calf Production Performance per Cow 

The cummulative calf production performance of a cow is 
influenced by fertility, maternal ability and retention in 
the herd. Results for the first two calvings are presented 
in Table 1.5. The average number of exposures to breeding 
was 1.74. Number of calves born and weaned was 1.26 and 1.19 
respectively. The total weight of calves weaned per cow was 
239.9 kg. No significant differences were obtained in these 
traits between the different crosses in DBC. 

Least-squares means and standard errors for the 
cummulative calf production per cow for all three calf crops 
are presented in Table 1.6. The average number of exposures 
to breeding was 2.36. Number of calves born and weaned was 
1.45 and 1.38 respectively. The total weight Berane 
weaned per cow was 280.6 kg. No significant differences were 
obtained between the crosses. The effect of sex of calf was 
removed by expressing the weaning weight on male basis for 


the cummulative weight of calves weaned. 
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Table I.5 Least-squares means and standard errors for 
cummulative calf production per cow for the first 
two calf crops for the crosses within DBC. 


Breeding group Overal] 
hipaaat 
BSX HOX Sel 
No. ! 64 5D oy, 176 
Exposures to Mean on erg 1.68 1.74 
breeding,no. SaEx 0.06 Oe Ow, 0.06 0.04 
Calves born, Mean 1.43 lees dot Lees 
no. SEs 0.09 Game 0.09 0.06 
Calves weaned, Mean 15.36 iad 1.09 ears) 
no. Su. Ey O10 O40 O10 0.07 
Weaned wt. ,kg? Mean 2/420 PEEP WAS) 24452 23959 
S55 Qala 22.4 2056 see 


‘Number of original cows exposed to breeding in their 
yearling year which had the opportunity to have two calves. 
2Expressed on male basis, per cow originally exposed to 
breeding. 
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Table 1.6 Least-squares means and standard errors for 
cummulative calf production per cow for all 
Calf crops tor the crosses within DbC- 


Breeding group 
Traat 
BSX HOX SlA 
No. 1 46 39 47 
Exposures to Mean 230 PENS) 2223 
breeding,no. Serer 0.14 OS OreiZ 
Calves born, Mean ies) 1245 1.34 
no. Sees 0.14 0,45 Omar 
Calves weaned, Mean paneer! ihe oe) Ade) 
no. Sree CARS Obs ifs 0.14 
Weaned wt. ,kKg?2 Mean 306m o 254% 25473 
Sica: Sas Somn0 Bysh, © 


‘Number of original cows exposed to breeding in their 
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three 


Overall] 


yearling year which had the opportunity to have three 


calves. 
2Expressed on male basis, per cow originally exposed 
breeding. 
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Reasons for Disposal 

Least-squares means and standard errors for disposal 
age and reasons for disposal are presented in Table 1.7. The 
reasons for disposal are represented graphically in Fig I.2. 
No significant differences were obtained between the 
different crosses in DBC in the average age at which the 
cows were disposed which was 3.2 years. Disposal age was 
estimated from all the disposals which occurred during the 
period of the study. Cows which were used in the study but 
were Still in the herd at the termination of the study in 
1980 were not included. The disposal age would be higher 
than the 3.2 years obtained if all cows used in the study 
could be followed until they were eventually disposed. 
Reproductive failure accounted for the bulk of the 
disposals: 76 percent. Calving problems accounted for 14 
percent. Problems with the udder accounted for only 2 
percent of the disposals. 7.5 percent of cows disposed was 
due to all other reasons, such as, death, cancer eyes and 
leg problems. No significant differences were obtained 
between the different crosses in all the different reasons 
for disposal. Parker et al]. (1960) worked with 
Holstein-Friesian and Jersey cows. In their study 41 percent 
of Holstein-Friesian and 21 percent of Jersey cows were 
disposed as non-breeders, while udder problems accounted for 
10,0 mereent and 9.5) percent for the Holstein-Friecsian and 
Jersey cows respectively. O'Bleness and VanVleck (1962) 


found that 16 to 19 percent of the New York dairy herd were 
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Table 1.7 Least-squares means and standard errors for 
age and reasons for disposal' 
crosses within DBC. 
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period. 


2Total number of cows disposed during the study period... 


3O0btained by difference. 
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culled due to sterility and 14 to 20 percent were culled due 
to udder trouble and mastitis. The higher percentage of 
disposals due to reproductive failure in this study was due 
to the fact that a cow was not given a second opportunity to 
WEanwa Ca lr eve it) failed fo"do Sominsany year. Problems with 
the udder do not appear to have been a problem in this herd. 

The sektects of age of dam, sex of calf and interactions 
obtained in the comparison of the crosses in DBC were 
Similar to those obtained from the comparison of DBC, as a 
group, with the other breeding groups for all the traits 
considered. These ertects will, therefore, be discussed when 
discussing the results from the comparison of DBC with the 
other breeding groups because of the larger data set 


involved in that comparison. 


2. COMPARISON OF DBC WITH OTHER BREEDING GROUPS 


Birth Weight and Calving Difficulty 

Least-squares means and standard errors for birth 
weight and calving difficulty for all breeding groups are 
presented in Table 1.8. DY cows had the heaviest calves at 
birth while HE cows had the tightest ‘calves. DBC, SY and BC 
COwSunad calves with Siltlatr, sbUut Significantly jnigher 
(P<0.05) mean birth weight than calves of HE cows. The 
pattern for birth weight followed) the observation chat 
heavier dams tend to have heavier progeny birth weights 


while lighter dams give lighter progeny birth weights. 
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DBC cows had the fewest assisted births while BC cows 
had the most. Differences between the breeding groups in 
calving difficulty were, however, not significant. 
Makarechian et a]. (1981) obtained significant breed group 
differences in calving difficulty. In their study calving 
difficulty was categorized into 5 groups. In this study 
however, calving difficulty was looked at as whether a cow 
had assistance at birth or not. This could be responsible 
for the difference in the two results. 

Calf Crop Traits 

Least-squares means and standard errors for calf crop 
traits for all breeding groups are presented in Table 1.9. 
DBC cows Showed the best performance in calf crop traits 
while HE cows showed the poorest. The differences between 
the breeding groups in the calf crop traits were, however, 
not Significant. DBC and DY cows weaned the heaviest calves 
per cow exposed to breeding. They were followed by SY, BC 
and HE cows in that order. These differences were 
SOM icantem P0505), 

The results indicate that DBC cows were able to 
maintain their reproduction as well as the other breeding 
groups. 

Cow Retention 

Least-squares means and standard errors for cow 
retention rate for all the breeding groups are presented in 
Tablerl. (0. This ws representedsgraphically in BPigel 3. 


Differences between the breeding groups in cow retention 
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FIG I.-3 COW RETENTION RATE* FOR ALL BREEDING GROUPS 
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* COWS REMAINING AS A PERCENTAGE OF COWS EXPOSED TO BREEDING 


om 


Fate Were not Significant at 2 and 3 years of age. There 
were 16 percent more DBC cows remaining in the breeding herd 
than HE cows at 4 years of age. This difference was 
Significant (P<0.05). The remaining breeding groups did not 
differ significantly from each other or from DBC. They did 
not also differ significantly from HE. The same trend was 
obtained at 5 years and 6 years of age except that SY cows 
differed significantly from HE cows (P<0.05). Although at 6 
years Of age 13.3 percent of SY ‘cows compared to 14.2 
percent of DY cows were still in the breeding herd, the cow 
metention rate for SY was significantly different, trom that 
Of HE while that of DY was not significantly different from 
that of HE. This is because with unequal numbers it is 
possible that the difference between means farther apart 
with fewer numbers will be insignificant, while smaller 
differences of means with larger number of observations 
would be significant. DBC cows did better than HE cows in 
cow retention. Crossbred cows have been reported to live 
longer than purebred cows in most studies. Dickinson and 
Touchberry (1961) had 69.8 percent crossbreds completing six 
Vactataons while only 4/.7 percent sof purebreds did so. 
Spelbning Ef ai. (19775) also obtained crossbred Superiority 
in longevity. 
Cummulative Calf Production Performance per Cow 
Least-squares means and standard errors for the 
cumnmulative calf production per cow for the first two calf 


@nops for all breeding groups ane presentedwin Tablesi nil: 
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Fer the tirse  ewo calf crops DBC and DY cows had 
Significantly more exposures to breeding than HE cows 
(P<0.05). No significant differences were obtained between 
the other breeding groups with either DBC and DY cows or HE 
cows. DBC cows were Superior to HE cows in number of calves 
born (P<0.05). No significant differences were obtained in 
all the other comparisons. Number of calves weaned favoured 
DBG? SY sand DY “cows Over HEecows(P<0:..05). BC cows diasnot 
differ significantly from either HE cows or cows from the 
other breeding groups. In the cummulative weight of calves 
weaned DBC and DY cows had significantly higher mean weaned 
weights than SY and BC cows. SY cows in turn had 
Significantly higher mean weaned weight than HE cows. The 
differences between SY and BC cows, and BC and HE cows in 
this trait were not significant (P<0.05). 

Results from all three calf crops considered, are 
presented in Table I.12. DBC cows were Superior to HE cows 
in the total number of exposures to breeding (P<0.05). DBC 
cows did not, however, differ significantly from the other 
breeding groups. HE cows did not differ significantly from 
the remaining breeding groups as well. The same pattern was 
obtained for the number of calves born. There were no 
Signiticant diliferences between HA, Si, — DY wand) BC cowsein 
the number of calves weaned. There was also no significant 
difference between DBC cows and DY cows. DBC cows ,however, 
Rad signiiicantly bighersnunberwor calvessweaned rhan sv enc 


and HE cows (P<0.05). For the cummulative weight of calves 
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weaned, DBC cows did not differ significantly from DY cows’. 
The difference between SY, DY and BC cows were also not 
Significant, neither was the difference between BC and HE 
cows. The cummulative weight of calves weaned by DBC cows 
was Significantly higher than those of the other breeding 
Groups, except that of DY cows. HE cows had the smallest 
cummulative weight of calves weaned and this was 
Significantly different from those of the other breeding 
groups except BC (P<0.05). 
Reasons for Disposal 

Least-Squares means and standard errors for disposal 
age and reasons for disposal for all breeding groups are 
presented in Table 1.13. The reasons for disposal are 
represented graphically in Fig 1.4. No significant 
differences were obtained between the breeding groups in the 
average age at which the cows were disposed. Also no 
Significant differences were obtained between the breeding 
groups in the percent of cows disposed due to reproductive 
failure and problems with the udder. Significantly more cows 
were disposed of due to calving problems in the HE breeding 
group compared to DY(P<0.05). The percentage of cows 
disposed of from DBC compared to the other breeding groups 
WaGSmNOurGl Oni f leant. 
3. AGE OF DAM EFFECT 

The effect of age of dam on the traits considered are 
presented using results from the complete data set. All 


heifer calves were bred as yearlings and had their first 
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FIG I. 4 REASONS FOR DISPOSAL* FOR ALL BREEDING GROUPS 
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calves at two years of age. Cows failing to wean a calf each 
year were culled. In this study, therefore, age of dam 
COrresponds to parity, with two year olds in parity 1 and 
three year olds and four year olds in parities 2 and 3 
respectively. 

Birth Weight and Calving Difficulty 

Least-squares means and standard errors for birth 
weight and calving difficulty for the age of dam effect are 
presented in Table 1.14. The mean birth weight of calves 
from 3 year old cowsS was significantly higher than that of 2 
year olds while that of 4 year olds was Significantly higher 
than that of 2 year olds and 3 year olds (P<0.01). This is 
in agreement with reports in the literature where birth 
weight has been reported to increase with increases in age 
of dam and parity (Burris et a]. 1952; Lasley et a]. 1961; 
Koonce and Dillard 1967; Fisher and Williams 1978). 

Heifers required 40 and 45 percent more assistance at 
birth than 3 and 4 year olds respectively. These differences 
inmassistance at Dirten were sionitcant P<0 <0). Thiseis in 
agreement with the findings of Makarechian and Berg (1981) 
who found the frequency of calving difficulty considerably 
Higheraineshetters le 1 SeaEsOmilimagheenentaw PUnmthesbeouLts 
from the studies by many other workers (Bar-Anan et al. 
1976: Burfening et a]. 1978; Gregory et a]. 1979). The 
difference in assistance at birth between 3 and 4 year old 


cows was not Significant. 
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Table 1.14 Least-squares means and standard errors for 
Dirmtny Welgnt and calvindsditt icity for sage 
of dam effect. 


Age of dam Overal |] 
Tradt 
2 years 3 years 4 years 

No.! 780 405 ES) 1420 
Birth wt.,kg Mean CO. ey TN eee SIS 

Sue 072 Gas 0.4 Om2 
Assisted Mean BeeC | (Gh | eis ieee 40 
BOVE S 6 1 See 2a) 2s Sais Wes 


b ; 
Means within the same row with different superscripts 
are significantly different (P<0.01). 
‘Number of calvings. 
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Calf iCrop Traits 

Least-squares means and standard errors for calf crop 
traits for age of dam effect are presented in Table 1.15. 
Percent calf crop born and weaned, and percent calf survival 
to weaning tended to increase with increase in age of dam. 
The differences between the dam age groups in each of these 
traits were not Significant. Weight of calf weaned per cow 
exposed to breeding increased significantly with increase in 
age of dam. (P<0, 01). 

4, SEX OF CALF EFFECT 

The effect of sex of calf on the traits considered are 
presented using results from the complete data set. 
Birth Weight and Calving Difficulty 

Least-squares means and standard errors for sex of calf 
effect on birth weight and calving difficulty are presented 
in Table 1.16. Male calves were significantly heavier than 
female calves at birth (P<0.01). Workers like Foote eft al. 
(1959), Koonce and Dillard (1967), Winks et al]. (1978) and 
Sharma et aJ. (1981) obtained similar results. 

Male calves required significantly more assistance at 
birth than female calves (P<0.01). This is in agreement with 
the findings of several workers (Smith et al]. 1976; 
Burfening et a]. 1978; Makarechian et a]. 1981). The higher 
incidence of dystocia in male calves could be due to the 
Higher birth welgnusot bul lecalves (Phi lipsonaa76). 

Interactions were generally unimportant. The only 
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Table 1.15 Least-squares means and standard errors for calf 
crop traits for age of dam effect. 


Age of dam Overal] 
ie aetau 
2 years 3 years 4 years 
No. ! 1026 544 807 ssid 

Cathe crop Mean TEA 74.4 (eto) Opa 
born, 42 Sie 6. 8.8 12oy| Sane) 
Calt crop Mean 64.6 Of ol eS A 68.6 
weaned, %2 Smee Guc On 13.41 B10 
Calf Mean S153 Sony O25 exeia | 
survival, %3 Saiee: eyo Why TOR 2 hl 
Wit meat S é e 
weaned per cow Mean 2s 2 oe | ae 128.4 
exposed,kg Sere ie 153 bot Os 


2°Means within the same row with different superscripts 
are signinicamuly Gitrerent | P<Ouul js 
‘Total number of exposures to breeding. 
20n the basis of number of cows exposed to breeding. 
3From birth to weaning. 
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Table 1.16 Least-squares means and standard errors for birth 
WeldntwanGscalvVinGeaitt leuUl LY fOr =Sex or ca li 


effect. 
See Of eal Overal] 
ements 
Male Female 

No.1 Se 688 1420 
Bact <C) Mean Cie 35.4” SOS 

SJB. 0 5.8 ies Ome 
Assisted Mean ey ue Dane. 28.0 
bimtns, «4 Se: ed Dees lene) 


2Pveans within the same row with different superscripts are 
significantly different (P<0.01). 
‘Number of calvings. 
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dam interaction for percent assisted births (P<0.05). This 
was the result of male calves needing more assistance at 

birth than female calves born to heifers and no difference 
in male calves and female calves for other ages. This is in 


agreement with the findings of Makarechian et a/. 1981. 
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D. CONCLUSIONS 

Datay trom 1571 >to 1980 from) ThesUniversity of Alberta, 
Beef Cattle Ranch, Kinsella were analysed to assess the 
reproduction and productivity of dairy-beef crossbred cows. 
Except for the weight traits no significant differences were 
observed between the three different crosses in the 
dairy-beef crossbred breeding group of cows. For birth 
weight and weight of calf weaned per cow exposed to 
breeding, calves from the Holstein cross cows were superior 
to calves from the Simmental cross cows. Calves from Brown 
Swiss cross cows did not differ significantly from calves 
from either Holstein cross or Simmental cross cows in birth 
weight. Mean weight of calf weaned per cow exposed to 
breeding for Brown Swiss cross cows was Similar to that of 
Holstein cross cows but Significantly higher than that of 
Simmental cross cows. These differences may be reflections 
of the differences between the Brown Swiss, Holstein and 
Simmental breeds in these traits. 

Calf crop traits were slightly lower than those 
reported by Berg (1978). These differences could be due to 
the fact that in this study only the first three possible 
calvings of each cow were used. Problems with the udder does 
noe appean toupe Olwany Signipicances in thisestudy: 

Reproductive failure accounted for 76.2 percent of all 
disposals. This@highe percentage s1S asverlecrion othe 
Management practice in whichwa cow Om heifersis expected to 


wean a calf each year or it is culled. Cow retention rate 
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was lower than reports from most studies for the same 
peasonu. At 6syears of age only 22.2 percent of thesoriginal 
cows exposed to bulls were still in the breeding herd. 

Generally the Dairy-Beef Crossbred cows, as a group, 
were Superior to Hereford cows in calf birth weight and 
weight of calf weaned per cow exposed to breeding when 
compared to other breeding groups of cows at Kinsella. The 
dairy-beef crossbred cows were also superior to Hereford 
cowS in cow retention rate and cummulative calf production 
performance per cow. No general trend was observed between 
the Dairy-Beef Crossbred cows and the remaining breeding 
groups of cows except that calves from Dairy Synthetic cows 
were either heavier than, or of similar weight to those of 
Dairy-Beef Crossbred cows in the weight traits. No 
Significant differences were obtained between the Dairy-Beef 
Crossbred cows and the other breeding groups of cows in 
percent assisted births and percent calf crop traits and 
also for each of the different reasons for disposal. On the 
whole Dairy-Beef Crossbred cows were able to maintain 
compatible reproduction under Kinsella conditions and even 
outperformed other breeding groups of cows, especially 
Hereford, in some traits. 

Assistance at birth was highest in heifers compared to 
older cows. Birth weight and weight of calf weaned per cow 
exposed to breeding increased with increases in age of dam. 


This is in agreeement with reports in the literature. 
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Birth weight was significantly higher in male calves 
than in female calves. Assistance at birth was highest with 


the calving of males than with females. 


II. GROWTH CHARACTERISTICS OF OFFSPRING OF DAIRY-BEEF 


CROSSBRED COWS 


A. INTRODUCTION 
The weight of an animal at slaughter is one of the most 

important factors which influence the amount received from 
the sale of the animal. This weight is affected by the 
growth characteristics of the animal. The growth of the 
animal can be divided into two phases: the preweaning phase 
and the postweaning phase. Heterosis effect has been 
reported for both phases of growth in beef cattle. Out of 13 
experiments summarized by Warwick (1968), 12 of them showed 
crossbred calves superior to straightbreds by about 4.9 
percent in a weighted average weaning weight. Postweaning 
growth has also been reported to favour crossbred over 
Straightbred calves by 2 to 4 percent (Cundiff 1970). 
Generally heterosis is greatest for early growth and least 
for postweaning growth. The magnitude of heterosis effect 
differs from eross to cross. The effect 1s also affected by 
variations in final weight, feeding and management, and sex. 
It is therefore essential to look at the growth 
characteristics of different crosses of cattle for beef 
production. 

The objectives of this study were: 
1. To assess and compare the preweaning and postweaning 

Growth Characteristics ob calves of dairy beef crossbred 


cows from three different dairy breeds. 
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To compare the growth characteristics of calves of the 
dairy-beef crossbred cows with calves of the other 


breeding groups of cows maintained at Kinsella. 
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B. MATERIALS AND METHODS 

The data used for this study were the same data used in 
Chapter I. The breeding group of dams used in this study 
corresponds to the breeding group of cows used in Chapter I. 
DBC and BC cows were bred to Hereford bulls while in the 
other breeding groups, cows and bulls within the same 
breeding group were mated to produce the calves used for 
this study. Calves from only the first three calf crops were 
used. 

Calves were born in April and May and remained with 
their dams until weaning. All cows with calves were run 
together as much as possible. Except for 1974 where weaning 
waS in early November weaning has been in early October. 
After weaning male and female calves were treated 
differently. Male calves were put on test on full 
concentrate feed plus limited roughage for 140 days 
following weaning and an adjustment period. Females were 
restricted in both grain and hay intake and had only straw 
available to appetite. The postweaning growth 
characteristics of male and female calves were therefore 
analysed separately. 

Traits considered included birth weight, adjusted 
weaning weight (Appendix) and preweaning average daily gain 
(Preweaning ADG) (Appendix). For the postweaning traits only 
records on calves on the standard ration for each sex were 
used in the analyses. Test period average daily gain (Test 


period ADG) and adjusted 365-day weight for male calves were 
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considered while for females adjusted 365-day weight and 
adjusted 540-day weight were considered (Appendix). 
Statistical Analyses 

Least-Squares analyses for unequal subclass numbers 
(Harvey 1975) were computed. Two sets of analyses were done. 
The first set waS a comparison of the calves of the 
different crosses within DBC breeding group of dams. The 
second set of analyses involved calves of DBC dams as a 
group compared with calves of the other breeding group of 
dams. Age of dam effect was considered in both sets of 
analyses. 

A fixed effects model was used with main effects being 
age of dam, breeding group of dam, sex of calf and year of 
birth. Age of dam by breeding group of dam interaction, age 
of dam by sex of calf interaction and breeding group of dam 
by sex of calf interaction were included in the model. The 
model used was: 


Y SU tee em at Spe au TNS BS5, * Ry €ijkim 


ijkim 3 ij 
where 

Y=trait under consideration 
u=overall mean 

A=age of dam 

B=breeding group of cow 
S=cex of ‘calt 

R=year of birth 


AB=age of dam by breeding group interaction 


AS=age of dam by sex of calf interaction 
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BS=breeding group by sex of calf interaction 
e=random error. 

This model was used for the analyses for preweaning 
growth traits. For postweaning growth traits, sex of calf 
and its interactions were removed from the model. The 
postweaning growth traits for each sex were analysed 
separately because male calves were treated differently from 
female calves during this period. 

Levels for the main effects were: 

1. Age of dam (A) classified as 2, 3 and 4. 

2. Breeding groups of cow (B) classified as BSX, HOX and 
Six for the first set of analyses and DBC) HE; SY, DY 
and BC for the second set of analyses. 

3. Sex of calf (S) classified as male and female. 

Ave Year of birthe(R)wclassitied’ ace 1,2,3,4 506 and: 7. 

Using the procedure for mean separation for unequal 
numbers as outlined in Harvey (1975), Student-Newman-Keuls 
test was used to test differences between means when 
Significant differences were established by least-squares 


analyses. 
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C. RESULTS AND DISCUSSION 
1. COMPARISON OF CROSSES WITHIN DBC 


Preweaning Growth Traits 

Least-squares means and standard errors for preweaning 
growth traits for the crosses within DBC are presented in 
Table II.1. Calves from dams of the heaviest cross, which 
was HOX, were significantly heavier at birth than calves 
from the lightest cross, SIX (P<0.05). There were no 
Significant differences in the birth weights of calves from 
BSX dams compared to those from either HOX dams or SIX dams. 

At weaning, mean weight of calves from dams in the 
different crosses followed the same pattern as birth weight. 
Calves from SIX dams were significantly lighter than their 
counterparts from HOX dams (P<0.05). The differences between 
calves from BSX dam and HOX dams, and BSX dams and SIX dams 
were not Significant. 

Calves in DBC had a mean average daily gain of 1.01 kg. 
before weaning. Calves from SIX dams gained significantly 
less than those from dams of the other two crosses (P<0.05). 
Postweaning Growth Tatts 

Least-squares means and standard errors for postweaning 
GuowehetratesetOnsthemcrOssecu il DBGrarespuescenLedmiin Table 
II.2. On full concentrate feed during the test period male 
Calves) from dams in DBC gainedwan average cot i.46.kq.. a day. 


Test period average daily gain of the male calves of dams 
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Table 11.1 Least-squares means and standard errors for 


5O= 


preweaning growth traits for the crosses within 


DBC. 
Breeding group Overall] 
ireanieu 
BSX HOX SIX 

No.’ 130 96 105 331 
Birth wt.,kg Mean Bl Eeveoe 35.57 9 3655 

S.E. 0.6 Oh 0.6 0.4 
Adj. weaning Mean Py BOG cle Se Ohi, Man I 
wt. ,Kg2 S.E. 2.9 pe) Dao ee 
Preweaning ADG Mean 1.05° | Or eons 1.04 
kg/day? eee 0.02 0.02 0.02 0.01 


aPvleans within the same row with different superscripts 
Significantly different(P<0.05). 
‘Number of calves. 
2Weaning wt adjusted to 180 days. 
3Preweaning average daily gain. 
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Table 11.2 Least-squares means and standard errors for 


Paeemes ead growth traits for the crosses within 


SE 


Breeding group Overal | 
ee 
BSX HOX Sik 
Test period ADG 
kg/day' No. 2 41 44 29 144 
Male Mean Peiiie eave 1a? a6 
Saree: O05 O05 0205 0.04 
Adj~ 365-day 
wt. ,kg No. 2 4) b 44 29 114 
Male Mean WMS se chore vile Wileteias Sem leaner) | MPN ay hs 
Ss late Peel One: ees, een | 
Female No. 2 63 Def 43 Pech} 
Mean 2642 265.6 268.4 200.20 
Syi8 see) iene Sys Ae 
Adj. 540-day 
wt. ,kKg No. ? 47 Zo 37 109 
Female Mean Shh) 85) cysisiers: 386.8 Soon 
See bao BG LO 5.0 


2P Means within the same row with different superscripts are 
significantly different(P<0.05). 

‘Test period average daily gain. 

2Number of animals. 
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from the different crosses in DBC were not significantly 
different. Significant differences were however observed in 
the adjusted 365-day weight of male calves from the 
different dam crosses (P<0.05). These differences followed a 
Similar pattern as for weaning weight. Male calves from HOX 
dams had significantly higher mean adjusted 365-day weight 
than those of calves from SIX dams. Male calves from BSX 
dams did not differ significantly from male calves from 
eveher HOX dams “or Six dams in this trae. 

The mean adjusted 365-day weight for female calves was 
266ek¢G.. This as far lower vthan the 457 75 kq,.obtarned by 
their male counterparts. This 1S mainly due to differences 
in the feeding and management of calves of different sexes. 
The mean adjusted 540-day weight for female calves was 383.1 
kg. No significant differences were obtained between the 
calves from the different dam crosses in both the 365-day 
weight and 540-day weight of female calves. 

The effect of age of dam and sex of calf and their 
interactions for the growth traits will be discussed when 
discussing the results from the comparison of DBC with the 
other breeding groups because of the larger data set 


involved in that comparison. 


2. COMPARISON OF DBC WITH OTHER BREEDING GROUPS 
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Preweaning Growth Traits 

Least-squares means and standard errors for preweaning 
growth traits for all breeding groups are presented in Table 
II.3. At birth calves from DY dams were significantly 
heavier than calves from DBC and HE dams (P<0.05). Calves 
from DBC dams were however not significantly different from 
those of calves from SY and BC dams in birth weight. There 
were also no Significant differences in the mean birth 
weights of calves from SY and BC dams. Although calves from 
DBC dams had birth weights similar to those of calves from 
SY and BC dams, at weaning they had outgrown their 
contemporaries significantly. At weaning calves from DBC 
dams had weights similar to weights of calves from DY dams. 
Although they weighed significantly less at birth. Calves 
from DBC dams were significantly heavier than those from SY 
and BC dams (P<0.05). Calves from HE dams had the lightest 
calves at weaning while those from SY and BC were Similar. 

Calves from DBC and DY dams had similar preweaning 
average daily gain. Their gains were significantly higher 
than the gains of calves from the other breeding groups 
(P<0,05). The gains cf calves from SY dams were 
Significantly higher than those of calves from BC and HE 
dams (P<0.05). Calves from HE dams had the lowest preweaning 
average daily gains. 

Although calves from DBC dams had birth weights similar 
to those of calves from SY and BC dams, calves from DBC dams 


were significantly heavier at weaning and had Signatacantly 
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higher mean preweaning average daily gain when compared to 
calves from dams of these two breeding groups (P<0.05). Dam 
milk yield has been known to be of great importance in the 
preweaning performance of calves (Drewry et al. 1959; 
Neville i962) "Jettery et ai. W97l-eRutledgqeren ale. tS7a- 
POtusex €feal. 197il~ Burson eb a]. a1980) vettiney eLed. 
(1971) found that 60 percent of the variation in preweaning 
average daily gain and 40 to 50 percent of the variaton in 
weaning weight were due to milk yield. Butson et al]. (1980) 
found that approximately 40 percent of weaning weight 
Variance was accounted for by milk yield. In most dairy-beef 
crossbred studies it has been shown that crossbred dams 
produced more milk than the purebred beef dam (Deutscher and 
Whiteman 1971 and Long 1980). Butson (1981) working with 
Kinsella cows found that DBC cows produced more milk than HE 
and SY cows in 1977. In 1976, however, the milk production 
of the DBC cows was similar to that of the SY cows. The lack 
of differences in 1976 may have been due to the small sample 
size. 

Heterosis effect on weaning weight has also been 
observed in crossbreeding experiments. In the work by Parker 
Ctra. (1972)— (Gunditt et al. (1974b)eand = Spelbringrtes ai: 
(1977a) heterosis effect on weaning weight was observed. 
Although heterosis effect could not be estimated in this 
study, this might have contributed to the significant 
difference observed in the weaning weight of calves of DBC 


cows compared to those of SY and BC cows. SY and BC breeding 
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groups are composed primarily of beef breeds while DBC has 
both dairy and beef breeds thus giving it a wider genetic 
base. 

Postweaning Growth Traits 

Least-squares means and standard errors for postweaning 
growth traits for all breeding groups are presented in Table 
I1.4. Differences between male calves from the different 
breeding groups of dams were not significant for the test 
period average daily gain. Male calves from HE dams had 
Significantly smaller mean adjusted 365-day weight compared 
to those of calves from dams of the other breeding groups 
(P<0.05). Differences between male calves from DBC, SY, DY 
and BC dams in this trait were not significant. 

Adjusted 365-day weight of female calves from dams of 
the different breeding groups follow a similar pattern as 
was obtained for male calves in the same trait. Female 
calves from HE dams were lighter than those from dams of the 
other breeding groups (P<0.05). Female calves from DBC dams 
were significantly heavier than those from HE dams but 
significantly Lower tham those from SY and eDY cdamcetor =the 
adjusted 540-day weight (P<0.05). Female calves from SY, DY 
and BC dams were significantly heavier than those from HE 
dams in this trait (P<0.05). The differences between female 
calves from SY, DY and BC dams were not significant. This is 


also true for the difference between female calves from DBC 


and BC dams. 
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3. AGE OF DAM EFFECT 

The effect of age of dam on the traits considered are 
discussed using results from the complete data set. AS 
Stated in Chapter I the age of dam corresponds to parity in 
this study. Two year olds are in their first parity while 
three and four year olds are in their second and third 
parities respectively. 
Preweaning Growth Traits 

Least-squares means and standard errors for preweaning 
growth traits for age of dam effect are presented in Table 
II1.5. Mean birth weight, adjusted weaning weight and 
preweaning average daily gain increased significantly with 
increases in age of dam (P<0.05). These results are in 
general agreement with results reported by other workers 
(Cundiff et al. 1966; Cardellino and Frahm 1971; Anderson 
and Wilham 1978; Winks et al]. 1978). 
Postweaning Growth Traits 

Least-squares means and standard errors for postweaning 
growth traits for age of dam effect are presented in Table 
II1.6. The mean average daily gain of male calves during the 
test period for calves of 2 year old dams was not 
SugGniiicanuly autterent si vOmeenatsotca VESmoleoeyearsold 
dams. Calves of 4 year old dams however gained significantly 
higher than those of 2 and 3 year old dams (P<0.05). 
Adjusted 365-day weight of male calves increased 


Significantly with increase in age of dam (P<0.05). 
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Table 11.5 Least-squares means and standard errors for 


preweaning growth traits for age of dam effect. 


Age of dam Overall 
Treat t 
2 years 3 years 4 years 

No.’ 780 405 235 1420 
Birth wt.,kg Mean oon nc oe ee ee oe 

Sees (2 0.3 0.4 ee 
Adj. weaning Mean Ono. mG e sno 0A moO RG 
wt. ,kg2 SE. ie sha DD 1.0 
Preweaning ADG Mean ee ey (02 0.96 
kg/day3 See 0.01 004 Ghats OnCn 
abc 


Means within the same row with different superscripts are 
significantly different (P<0.05). 
‘Number of calves. 
2Weaning wt adjusted to 180 days. 
3Preweaning average daily gain. 
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Table 11.6 Least-squares means and standard errors for 
postweaning growth traits for age of dam effect. 
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ind 4c 


Test period ADG 


kg/day'! No. 2 
Male Mean 
Sigec 

hay Joo-day. 
wt.,Kg Nope 
Male Mean 
Sce 
Female No. 2 
Mean 
Se 

Adj. 540-day 
wt.,Kg NOt. 
Female Mean 
See 


22Cueans within the same row with different superscripts 


2 years 3 years 


276 
870 258 


5. 


are signinficantly different(P<0.05). 
‘Test period average daily gain. 


2Number of animals. 


Age of dam 


4 years 
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ORO. 


Overall 
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The mean adjusted 365-day weight of female calves of 2 
year old dams was significantly smaller than that of calves 
from older dams (P<0.05). The difference between calves of 3 
year old dams and those of 4 year old dams in this trait was 
however not Significant. A similar pattern was obtained for 
the adjusted 540-day weight of female calves. 

4, SEX OF CALF EFFECT 

The effect of sex of calf on preweaning growth traits 
are presented using results from the complete data set. 
Preweaning Growth Traits 

Least-Squares means and standard errors for preweaning 
growth traits for sex of calf effect are presented in Table 
II.7. Birth weight, weaning weight and preweaning average 
daily gain of male calves were significantly higher than 
those of female calves (P<0.01). This iS in agreement with 
reports in the literature (Bailey ef a]. 1975; Anderson and 
William 1978; Butson 1981; Sharma 1981). 

No Significant effects ob interactions: were obtained 


for “any Of the Growth traits) considered, 
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Table 11.7 Least-squares means and standard errors for 
preweaning growth traits for sex of calf effect. 


Sex, of ‘calf Overal] 
ica it 
Male Female 
Now! ee 688 1420 
Dupuiaw i. 4G Mean S72 354-4 COine 
Sires Ons Ome CE 
b 
Adj. weaning Mean DHGRe 902.1 207.9 
wt. ,kg? See eS 1.4 rane) 
Preweaning ADG Mean ieocn 0.93” 0.96 
kg/day?3 See O04 Om 0.01 


*Pveans within the same row with different superscripts are 
significantly different(P<0.01). 
‘Number of calves. 
2Weaning wt adjusted to 180 days. 
3Preweaning average daily gain. 
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D. CONCLUSIONS 


The growth characteristics of calves from DBC dams as 
well as calves from four other breeding groups of dams were 
studied. Calves from HOX dams outperformed calves from SIX 
dams in preweaning growth traits. The differences between 
calves from BSX dams and SIX dams were not significant 
except for preweaning average daily gain. In this trait the 
difference between the performance of calves from BSX dams 
waS Similar to that of calves from HOX dams, but 
Significantly higher than that of calves from SIX dams. The 
postweaning growth traits of the calves from dams of the 
different crosses in DBC did not differ significantly except 
for the adjusted 365-day weights where, again, male calves 
from HOX dams weighed significantly heavier than those from 
SIX dams. 

Comparing calves from DBC dams with those from the 
other breeding groups, the higher milk production capacity 
of DBC and DY dams was evident. Generally calves from dams 
of these two breeding groups were Superior to calves from HE 
dams for all preweaning growth traits. Calves from DBC dams 
wemne significantly superion to those trom HE damsceicm ail 
postweaning growth traits except lor stestepeniodsaverage 
daily gain. 

In general the growth potential of calves from DBC dams 
Was SUperior €O that OL "the calves fyom dams of che other 
breeding groups, except DY, for preweaning growth Bailie? 


and equal or superior to calves from dams of the other 
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breeding groups in postweaning growth traits. 
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GENERAL SUMMARY AND CONCLUSIONS 


The objective of the overall study was to examine the 
Suitablility of using large dairy breeds in crossbreeding 
with beef cattle for beef production under range conditions. 
The first study examined the reproduction and productivity 
of dairy-beef crossbred cows and the second the growth 
characteristics of the offspring of the dairy-beef crossbred 
cows. In both studies the three different crosses within the 
dairy-beef crossbred breeding group of cows were compared, 
then the dairy-beef crossbred cows as a group were compared 
to four other breeding groups of cows maintained at 
Kinsella. 

Reproduction and Productivity 

The three crosses in DBC did not differ from each other 
InemMost Of the reproduction sand Productivity straits. Cross 
differences were observed only in the weight traits. For 
birth weight calves of HOX were heavier than calves of SIX. 
Calves of BSX did not differ significantly from those of 
both HOX and SIX. The same trend was observed for weight of 
calves weaned per cow exposed to breeding. This is probably 
due to the fact that the Holstein breed is generally bigger 
than the Simmental breed while the Brown Swiss lies in 
between. 

Udder troubles did not appear to be a problem in DBC. 
Reproductive failure accounted for most of the disposals; 


Tere percent. This 1S Questo the tactethae cows starlings to 
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wean a calf each year are culled. At 4 years of age 48.5 
percent of the cows originally exposed to breeding were 
Still@in thevherd.@This figure dropped to 22.2 percent at 6 
years of age. These figures are lower than those reported in 
the literature and it is because of the severe culling 
practice in this study where cows failing to wean a calf 
each year are culled. 

The merit of the dairy-beef crossbred cows as a group 
compared to the other breeding groups of cows was 
favourable. The general trend for most of the reproduction 
and productivity traits was for DBC cows to be superior to 
HE cows where ever significant differences were observed. 
This trend was observed in cow retention rate and 
cummulative calf production performance per cow. The calves 
of DBC cows were also heavier than those of HE cows at 
birth. No general pattern was observed between DBC and the 
other breeding group of cows except HE. On the whole 
dairy-beef crossbred cows were able to maintain compatible 
reproduction under Kinsella conditions. They outperformed HE 
cows in cow retention but were at par with the other 
breeding groups of cows. The superiority of DBC over HE cows 
in cow retention might be due to heterosis effect where DBC 
cows with very wide genetic bases outperformed the purebred 
HE cows 

Age of dam and sex of calf ettects un most of the 
traits followed the general pattern reported in the 


literature. Interactions were unimportant except for the sex 
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of calf by age of dam interaction for percent assisted 
births due to the fact that the male calves born to heifers 
needed more assistance at birth. 

Growth Characteristics of Offspring 

Calves of the dams of the different crosses in DBC did 
not differ much in both the preweaning and postweaning 
growth traits. For the adjusted weaning weight calves of HOX 
dams were significantly heavier than those of SIX dams. The 
Same was true for the adjusted 365-day weight for male 
calves. 

the effect of the higher milk production capacity of 
DBC dams was evident in the preweaning growth 
characteristics of their calves when they were compared with 
calves of the other breeding groups of cows. Calves of DBC 
dams were superior to their couterparts of HE dams in all 
preweaning growth traits. Although calves of DBC, SY and BC 
dams had similar mean birth weights, the preweaning average 
daily gain of calves of DBC dams were better than those of 
SY and BC cows. Calves of DBC dams were superior to calves 
of HE dams for all postweaning growth traits except for test 
period average daily gain. 

In general, except for the weight traits no differences 
were observed between the crosses in DBC in all the traits. 
In the weight traits HOX dams and their calves tended to do 
better than SIX dams and their calves while BSX dams and 
their calves did not differ from either of the two. DBC cows 


were able to maintain compatible reproduction under Kinsella 
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conditions and even outperformed HE cows in most traits. 
Their calves also outperformed calves of HE cows in all 
growth traits except in test period average daily gain. In 
view of these two studies and the preliminary work done by 
Price (1976) on the carcass characteristics of dairy-beef 
crossbred bulls, the three dairy-beef crosses have great 
potential for beef production under Kinsella conditions 
management and practices. 

The author suggests further studies be conducted to 
investigate the longevity of the cows at Kinsella with 
particular reference to the dairy-beef crossbreds to see 
whether heterosis effect for longevity 15 present in these 
crosses. The carcass characteristics of the male offsprings 
of the dairy-beef crossbred cows for the same period of time 
as this study should be looked at. In this study the DBC 
cows were taken as a group and compared with the other 
breeding guoups., [teis suggested thae the ditterent™ crosses 
in DBC be compared separately with all or some of the other 
breed imo qroupSesiNcesSignim canted) Lerences between s the 


crosses were observed in the weight traits. 


7 Pee, 0 re AELAS: aces oo poinke ’ - 
gl a0O5. Anew THA ci ap ek - 
to0cr{ sles. €e osrse? rane fase ; 
sharp eed ne vAuy> Vaddiga inh re . 
eribeibngn @¢téared vebry) nos elo a 

| seam: : 

Str donos ec ei boee taitqagh neaoewue: sation. ai 
te's BILE 36 aWOd SEA OF evivensad’ svi ‘eager wes ; 
342 05. she:@deagge Leeda 4iek java AR ~teeseasants 7 - 
Seer i seRSeya ye hep PVT PY eine Sisupeted ned3a a7 ; 
snaivces* io. gian say tn! mere he tot ah oe sleds ‘oust On sao 
adie Tor Seka ogee. as ee pa: te osdagROns Pager La ie 


! } Y j | 7 
wi eytte’ Nous Wt 4 ep hdd ad “buted | glewete: mY Ps ‘ 7 ae 


soe iy 470 benequne 2) Ay & | beg i eG eee? grows 


HeGholD: Sate PTO aARs.e at) Roe Oude Shpth «eyasy ra 
MS Anse amet 20.) ii’ 2409tgee Clee» od el 
Of) _1senjen Pactol Fi" \ Sia) 4 Vor a5ube wore enke ae, 

| 507) 999 Spey Cas ee idoupedes view wane ors) 


Pf 


id 


\ = 


IZ 


REFERENCES 


Anderson, J. H. and Wilham, R. L. 1978. Weaning weight 


GOrrection factors from Angus field data.eu wi Anim.. scas 
a7 se) 24=130, 


Bailey ee Uk eial lM ieA sland Bishop mA tH 1075 wet tector 
weaning age and post-weaning nutrition on the growth of 
Calves and liveweight of their dams. Austr. J. Exper. 
INepenke = Isiesiey | aietan 


Bar-Anian, R., Soller, M. and Bowman, J. C. 1976. Genetic and 
enviromental factors affecting the incidence of 
difficult calving and perinatal calf mortality in 
IlsrealisPriesian Gairy herds. Anim. Prod. 22:299-310. 


Berg, R. T. 1975. University of Alberta Beef Breeding 
Project Report No. 8. 54th Annu. Feeders' Day Rep. 
Department of Animal Science, Univ. of Alberta. pp. 
SH a2 


Berg, R. T. 1978. University of Alberta Beef Breeding 
Project Report No. 9. 57th Annu. Feeders' Day Rep. 
Department of Animal Science, Univ. of Alberta. pp. 2-7. 


Berg, R. T. 1980. University of Alberta Kinsella Ranch-The 
first twenty years. 59th Annu. Feeders' Day Rep. 
Département of Animal Science, Univ .8of Alberta. pp. 3-9. 


Brown, C. J. 1960. Influence of year and season of birth, 
Sex, Sire, and age of dam on weights of beef calves at 
60> 120 180"and 240 cdays sot age. a. Anime Sen. 
1S 20062—10 70). 


BuGprening sb. ekhness, Dal a permlednich ek eu. ald 
Variman, D. 1978. Calving ease and growth rate of 
Simmental sired calves. I. Factors affecting calving 
Saseand -qnowel aceon eral Ml oCiy mea G wee AJ 


Burris) (Meld. eand Blunnh, Ga Tan D552 .eSome factors al fecuing 
gestation length and birth weight of beef cattle. J. 
AYU pees Cares ah lets Geel. 


ete a A 4 7 oe 


£43 Syd eal oai Bod By 
oat 


a : 


~*~ i 

} 7 . ralltat 

; oT \s. toga) Te. 
\ - 0 ivlay 


Ja pew tale - his ~ Ve, “s 
pe 84 4 Vaqendastoss 
Lv, si aot eet fine Yo seearreged 
Lr aed 7 - -Se-r8 


a \/ e6aB¥ p| AS 4 : Le 
te AS = oa) : = a tiaras 


wo & nisaqod 


13 


Butson, S. L. 1981. Biostatistical analyses of factors 
influencing lactation performance of range cows and 
weaning weights of their calves. MSc. Thesis. Department 
of Animal Science, University of Alberta, Edmonton, 
Alberta. 


Butson, S., Berg, Re T-eand Hardin, R. i. 19605 factors 
influencing weaning weights of range beef and dairy-beef 
Cal VesmeCanwmuln me Al Mem oc lOO. 7 27 oe oe 


Cardellino, R. and Frahm, Re RR. 1971. Bvaltation of two 
types of age of dam correction factors for weaning 
WElGhtsin beet cattle. wi Anim. SCilnmo2: 10750-1083. 


Cundiff, L. V. 1970. Experimental results on crossbreeding 
Cattle for beet “production.<0.0 Anim, Sci. 30 7694-705. 


Cunditieml. iV. GECOQOLY sheet mOCnWUlS Lamhe mur anO moO mite 
M. 1974. Effect of heterosis on maternal performance and 
mvik production=in Hereford, Angus and) Shorthorn. cattle. 
UGmANUMN, iSCly Sot 72o 7.45: 


Cunais fee lice V ce Naelebnam ore ber Cae inate ki, ae Gromertemn a oO Or 
Additive versus multiplicative correction factors for 
weaning weight im beef cattle. J. Anim. Sci. 252 983-987. 


Deutscher, G: H. and Whiteman, J. V. 1971. Productivity as 
two-year olds of Angus-Holstein crossbreds compared to 
Angus heifers under range conditions. J. Anim. Sci. 

SiS SOW wie a 


Donald; eH. PP.) CRUSSeELI SWS.) and Taylor, Sts Guo. = 1962, 
Birtheweights of reciprocally crossbred calves ad, 
Spline, Rretehe erers Cillsyc 


Drewry pekee Oe Ca, meOOWN, Cru: and Honea, R. S. 1959. . 
Relationships among factors associated with mothering 
ability in beef cattle. J. Anim. Sci. 182938. 


Doewiny ei ey CCCKCLy mo alias Martin; 2. °G.) and Nelson, G&G, 
A. 1978. Crossing Angus and Milking Shorthorn cattle: 
Calf performance to weaning. J. Anim. Sci. 46:83-95. 


: 7 \ ih 7 a a f ' Tae ‘ 
7 i L f 7 ah 

7 cee Ve ie - ie 
"| gheade % fo. pare di 
Es eins 6g ney te 
ian$ J gi e7 ale . ny {a 


0 Sasa , qe Teds i 


7 a 
he 


@ Lamina 
Ni] : a “led eee 


1 39¢Rs49 ee! A >. | fil pee Hos IC ‘a. 
Svindvs ihe Bhalla senas t arepedw a “ iS Falonoue 2 


t 2 ‘ c dy ‘ conan. 
*: ( 4 , wiry, “abt A %s [ 2 2A) 5 BY i 


a i poe 
fh 


ute 7 
49 26 aatenitave TT) Ve int lid bia. * Jonlktte ire 
ao ; : * ; 7 mye 7 ‘ IBIAOD ot xd 7 os owe + 
ioe Jelee .b .e2soee Tz ell lindas : 


were. sin f DNCUN fend ht 


4 \ ht ‘ cer 
alee aeeaualne) oe ef ae 


(~ : " , i 
4 lA » J q ® 4 1 Pinel 6 wes ns 
aes o Tp ~ | : bi aha: vieei ie 7 
1s SLeAAR FPA ate | oouneng 4 7 
Keene eu a at - o - 
: y a 


f a : - ¢ ye i if . Ca 


ri ra) 
apn a bey ee ea 33d hes nib st cif 
7 "i t > “> r Veoh! ni ane a i 
¥ 
at ; 
‘> se 208 
) u~as 
v 
i 

nl > if “<8 Ts 

: tra he 
a , : au re 
7 =) ae bb 2 


au now tak hoe 
:@. ‘i -P mages 
as bah 


74 


Everett, RoW PRCOWN anda Clapp ab. eh o7 6. 
Production and stayability trends in dairy cattle. J. 
Daur yeooi. 59s oo2s 1559" 


Kushet wl. wl sand Williams. Came 1 OTe hELect aot 
enviromental factors and fetal and maternal genotype on 
gestation length and birth weight in Holstein calves. J. 
Dawe yeSci ol G62. 142675 


FOOTE HOW. wpe Vleet Wom es andecCasida a lath. ThOOS MEER ELect oF 
some genetic and maternal enviromental variations on 
birth weight and gestation length in Holstein cattle. J. 
Da VnyeSC ieee 150 5-5 iii 


GaLnesem A ow Cartein ihwtC) maMCGlULe wmWi fH . clic mE le leCr 
1971. Purebred versus crossbred cows of three beef 
breeds. dw aAnimenSeu, 93g. 2008 (Abstr. 


Gregonyy a Kis. omat Ge Mra CUT C ite G nV) OC Ie arcane 
and Laster, DD. B. 1979. Cyeale, Misi? Birth werghteand 
Weaning EraieS. sd seANim, Cl, 45027 1-279. 


Harvey, W. R. 1975. Least-squares analysis of data with 
unequal subclass numbers. USDA, ARS H-4. Beltsville, Md. 


Jetfenye He Be Berg, Ry ol. and Hardin, Rat. os leh actors 
affecting preweaning performance in beef cattle. Can. J. 
Anais eSCl.2so |S SOilmoves 


Joubert, D. M. and Hammond, J. 1958. A crossbreeding 
experiment with cattle, with special reference to the 
maternal effect in South Devon-Dexter crosses. J. Agr. 
SCimeod S25). 


Koch Rw Memand Clark, Rs). CCUrm I MiLvencemOn Sex ecca son 
of birth and age of dam on economic traits in range beef 
Cates eo evan ii) se SC moe .O OOo 


Koonce he Lawands Dillards bamivien | Sou, sOOMe seny LrOment aw 
effects on birth weight and gestation length in Hereford 
Gatclen gd. Anime Sol, e26.2 05 (ADStEAD) 


af cS ‘ ; ~ y oe Ay : Si “i ? 


aye ee etd da q 


760 v:tsb rn) ebapr 


ne ep 
err ieer Tie 


7 es 
. : . 4° * ' 
ee en ee ee 


397607 
(lowe fsanedem lan 21 setog aoe. 
[ md Pd | Ae. 2aogawme Sat y | a 4 id 
Tarts 3s ss ak _— 


7 et An < ‘ eet 2 tia sf} te oe: no ieee 


Ye a oR Per vi 


12 


Lasley, J. Ko Daye bis Nie and -Comior tea. si eelool.asome 
genetic aspects of gestation length, and birth weight 


and weaning weights in Hereford cattle. J. Anim. Sci. 
eis I= 7 f0n 


Long, C. R. 1980. Crossbreeding for beef production: 
Experimenta Viresultic jeu. eA iM er Scie eo 1 iio 7-1 2G 


Makarechian, M. and Berg, R. T. 1961. The relative 
importance of some major factors on the incidence of 
calving difficulty in beef herds. 60th Annu. Feeders' 
Day Rep. Department of Animal Science, Univ. of Alberta. 
POeZ 5528, 


Makarechian, M., Berg, R. T. and Weingardt, R. 1981. Factors 
influencing calving performance in range beef cattle. 
Can J. Anime Scie (Submitted). 


Neville, W. E., Jr. 1962. Influence of dams milk production 
and other factor on 120- and 240-day weight of Hereford 
Calves. Wise ANIMN.) SC ocalcsoi OF 


O'Bleness, G. V. and Van Vleck, L. D. 1962. Reasons for 
disposal of dairy cows from New York herds. J. Dairy 
Soin, 452 1087-1093. 


Pani ShwO ane. eral cGetklie con, aL UC Ken gu ul meh nic DD, a5 aN areal G 
Riley, T. M1969. Results trom crossing beer x beet and 
beef x dairy breeds: Calf performance to weaning. J. 
AGM mOcts,e ce Dicom. Oo. 


Parken Gur. KlOStLerman, 2B. oWapeebashop,, Ro Rokand eRuland, 
F. S. 1972. Heterosis among Charolais-Hereford and F, 
Gharollave-Hererord) COWS i) AlN. SCarm Gout GO le( ADS ticae)s 


Parken, J.B, Bayley, Nis .De,,FoOnrman,. M. Hi wand =P lownany. k. 
D. 1960. Factors influencing dairy cattle longevity. J. 
DatGya SC lees: = Ui Oey 


Philipsson, daulo76.estudies.on calving di hticulcy, 
stillbirth and associated factors in Swedish cattle 
breeds Acta -eAgGrIc., Scands zo lGo=i7 4. 


‘ee dae ‘qt 

7 a] —o ~/ ner ow ta is Ww 
dl pew 2¥id bas i ih De 
a ere at hs re 


sr enehevser 1H6 YOa, ne be sidbboee -RES 
tt 7 ye ii evi y! mt o eatery 


a 


(reara " ,' 60) .¢ , (o7et Gag 
. iv | , , ‘So 2°45 7 Sa am ‘air a salads 
i teen's) 4 oss ip Fes 


A 2 *, 498 " Pune 
i 


; Tae Q bf 


= ae | 
jan duet. Tiel: 2° offetentel’ Gee if te aed A a! sca aia 
: : es 


t) Ww! ae « * wiv 
Py. i'ot wea 527) Ve 
] - 
i , I 4 * 
; é wy ay / 8) 
j Mmeya2 aq, Tied 3 
7 ‘ 
’ Se : 
A whe a %..8 \oeneyereel 


Zi Alo4y a. Cmngines, ASO * 10 fine 
eae bs -} = ve 1% - 
Se (ORM ole? . BAD 3 ™ a 


76 


Price, M. A. and Berg, R. T. 1976.7>Cross) breeding! for® beet 
production using large dairy breed bulls. 55th Annu. 
Feeders' Day Rep. Department of Animal Science, Univ. of 
ALberta. pp 21-24. 


Robertson, A. and Barker, J. S. F. 1966. The correlation 
between first lactation milk production and longevity in 
datnyrcattlen sd. Anim. Prod vec 324 (1-252. 


Rogers, L. F. 1972. Economics of replacement rates in 
commercial beef herds. J. Anim. Sci. 34:921-925. 


Rutledge; J. J., Robinson, O. We, Ahlschwede, We T. and 
Legates, JU. Es 197 i. Milk yield and 1tS (int luence on 
2U5-day weight sot ‘beet calvess 3. Anim. Seca. 335563. 


Sharmapea.d No WliMS rw Learn Ree lean) Bet Oyen ls 
1981. Sex of calf and age of dam adjustments for some 
performance traits in two populations of beef cattle. 
Canwee aeAnUMoeoC is PCSUDMLEted).. 


Smith, GloeM oe Laster, «Dl B. sand Gregory hw) slio.6. 
Gharacteni zation of sbiolodicalmuypes Ole cattle mw I 
Dystocia and preweaning growth. J. Anim.) Sci. 43:27-36. 


SpelopunG Ma Ga Matuinjee! a Garam DewW lyr mslt re eae are 
Maternal productivity of crossbred Angus x Milking 
Shorthorn cows: I. Cow and calf weights and scores. J. 
INgueiite yeni sey S Ney Siexehe/ le) 


Spelbrping, Ma«C., Manein,, 1. Ga and Drewry eK 70 6 sob. 
Maternal productivity of crossbred Angus x Milking 
Shorthorn cows: II. Reproduction and longevity. J. Anim. 
Sei, 45:9765982. 


Motusek> Ry D., Arnett, D. Wo, Holland, G. om, and Whiteman, 
ee Ve 1973. Relation wor, estimauion methods, sscamolang 
interval and milk composition to milk yield of beef cows 
Evatel Glee TEV Mous la Newly Sea 25 laos 


Watwrek uni. dim 1968 — Clrossprecaing and linecrossing beef 
cattle experimental results. World Review of Animal 
Production Vole LV NOs oa Ooi 


ee i 


Yond syot ais shone ar 


i UMA, Sabina = Fudd heard 4 
j ‘Ws Py ; 19258 i aietarn ic doen 
i F ; 
hig Le a a " : a < 9 WR aii rit oi se 2d 46 
és iy 
1 ae es ft é arom 1 e4 | Pee el gail 4 OTe 
aes ae Py - 4 Vee C4 pts 
Me. | q rh saa a hel asa ta 
7, he = : 
ae a 
‘ - - > 7 ya 
Ae US 2 75510005" » . Ned N a crs eager 
re 3 4 ee | he 5 
mi i 
iT 
th 9) 
fs 
=<) af : a 
a ‘ _ 
i if a2 in } 
" 
cey Se ot tt 
r 1 | @ 
* ) o» 
. - eo, 
: ( i ) 
ei hr 
WT 4 -? eae 


‘Qptaawrey O86 acces 
aweR Bs 38 234° 
Sadar g 


Cia 


White, J. M. and Nichols, J. R. 1965. Relationships between 
first lactation, Later periormance, and length of ‘herd 
lites Holsteimmahriesian caltle wi esDaltyaocl, 
48:468-474, 


Winks, J.),.0> Rourke. Ps Kk. , Venamore, P.-C... and Tyler, Rs 
1978. Factors affecting birth weight and performance to 
weaning of beef calves in the dry tropics of north 
Queensland. Aust. J. Exper. Agric. An. Husb. 18:494-499., 


78 


APPENDIX 


FORMULAE USED FOR COMPUTING CERTAIN GROWTH TRAITS 


Preweaning ADG = (actual weaning wt. - birth wt.)/ 


age at weaning 


Adjusted weaning wt. = (180 * preweaning ADG) 


Pe byron e Wits 


Mectepenmiod ADG = (tind lewis ons test s intttalewt.. om cect), 


NOwsOL Gays On tese 


Adjusted 365-day wt. = 
((actual 365-day wt. - actual weaning wt.)/ 
(365-day weighing date - weaning date)* 


(365 - age at weaning)) + actual weaning wt. 


Adjusted 540-day wt. = 
Actual 40-ca yew, 


(540-day weighing date - birth date) * 540 
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